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In one of my works /1.7 I mentionsd the Groomrich latitude station as. '
an exampls of how'ono station can control the whols world should thera hc = 507
ostablished at thot statdon a longituds service or a universel azimuth per-
vice, in addition to latitude obsexvations. This moans that from chserations”
conduotod at this station a correspending A¥;s which' 1e nacessary for dotar- .
mining the mecu latitudo 7., may be obtained Tor any point of -thy carch’'s cvre
face whose ¢; e bes.a ascertained. R

In addition, ¢, 7ill ba absolutely related to the cmo and.tho some nolar ..
mean (the origin of the oysten of righteangle coordimates) chozon arbitrerily _
by this atation, coe :

The systom of an irdopendent Soviet latitude gervice, which doos mot re=-
quire Sniermationsl cooperation and wnich I deciled to bring to tho attontion
of Soviot astronomera, is based on this, . . Co

£agaed on current iwtheds {other conditions being occunl), and in viow of
the feasibllity of using cimplor instruments (toloscopes :rithout horizontal . .
turning axor), it is my oudnion tuat only 50 percent of the capitel ncoded to
oquip & corresponding Intitude service is nsuded to reolize this syuten.

: For tho sake of brevity, I leter on refor to the usual determingiions
of a latitude as abs.lute, accordirg to vhich observatiors of stars are con-
ducted whon tho zonith teleseopc is placed in two positiona. In order ‘o
dotermine variations in 4iho lstitude, I suggest that the stars be obsorred
without a resotting of the instr went and the results of sush observotions be
callsd relative determirations of latituds.
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s I conneCtion witly o Sovietilatitude ssivico,vkrorvations gheuld DO et e
_conducted et least at two stations.

One station (tho main gtation), in addition to observing the absolute
and relotive doterminations of latitude, is ongaged in azimuthal determimation
of ome polar coordimate (y), whila the second station (substation) limits
1tgelf to tho relstive determimaiion of latitude and ezimmthal determimtion
of the ascond polar coordimate (x).

Apismithal determimation of polar coordimates, apparently being more
easily realizahle than longitudinal locations of polar coordimates, is
specified in the system I suggented.

The differenco in longitudes of tho aboveqndntiomd stations should bo
a8 closs ag posaible to 90 dagrees so that reductions to an ideal meridian
would be close to gero. - i

In order to avoid setting wp stations in nev places, it 48 possibls, in
my opinion, to limit ourselves to coubimtions of Pulkevo-~Irlutsk or sven
Poltava-Irkutsk etations. Reduotions of theso stations to the meridian A =
276 degrecs =~ for the p o of obtaining (~y) according to the formules
in Teblas 2, 10, and 11° J.j = regult in the foilowlings

~ Pulkovo (main station A< 00 0), Irkutsk (substation A = 2860 0?)

For latitudinal observations r270 =-0,276r -~ 0.099y =~
For longitudinal observations r270°a-0,050% - 0.356y . "
For asimuthal obeorvations . Y270 = 0,064x = 0.45Ly it uier

Poltava {main station A= £90'), Irkutsk (substation A = 2900141}

For atitudinal observetions ArZ70 o ~0.346x ~ 0.2y i
For longitudinal obeervstions Ar70 . ~0.080x § 014Gy " v G
For azimuthal observaticns ~ Ar270 =. 0.X0lx - 0,568y ‘&'l

" Horo, ¥ and ¥ aro arbitrary desigmations for the polar co‘miinéteéq

P DR It nust be moted that even though the rrocence of o subatatior 'is rot
e required, it iz apparenily very desiratle beccuse its existonos insures-ithe ... | .Ul

I BRI possibility of checking results of ths determimtions of the polar coordinates .

‘ g Tk ‘obtained by various nethods. : R SR T

12 tho meridisn of the main station ic tnken as the primary. meridiumy ' . iy
and if the west longituda of tks substation is ecunl +3 2709, the following . = ..
eqmtions given in formulas of Tadle 9 in / 1./ are obtaineds R h

pgigrgngiy . L
PrhM=pex, )2 e e e (g
Q@ 2a, *ypsecp . o

on the haeis of which, obsorvations of tho min station are exprassod in the: .
following mammar on the polar ccordimates: ) : o

P . . Ki=v; =% ﬁabaolnte determivation of tho latitude) :
: Xi=¢"+ M, ~-%, (rolative dotormimtion of the Jatitudes (2) Do
¢ =(°'; -5 cos {agimuthal deterazivaiion of the polar i : .
“~ 7] ¢ } 1
coordinates) b

On the bases of tho fallowing equations ‘ S
P rM, =¢,-7f_, /7 (3)
@z a, rXJm_ff‘ﬂf T '
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sha £olldding conteoli Valuis are-obtaiicd f¥ong cogervations s condustod by ; the ot ‘
snbetation aceording to formla (2) cited in 2- ;

¥ = (g + M) (relative determimtion of latitude)
Al -(w""'»)sea S (azimuithal dotermimation of polar coomimtes) (A)

In these formulss x ¢nd y represent polar coovrdimates; < and <,, momen-
tary latitude and mean latitude; a and ag, momontary and mean azimmih of tho
universe, respectively; lig, point of zonith; and &, an average reading of
tho micrometer adjustod to the inclimtion of the vortical exis, cuxrvature of
the parallcls, and refraction and declimatlom of tha hair, providing the ob~,
servations are conducted by tho kour-angle method. If observations of stars
are mde with fixed haire, adjustmenta must te made for a collimtion orror
and the azimuth,

Th'us, the formila for relative datamj,mtmn of altitude nmat reade : .
P M o F .
In this instanco 7, and M, ard invariable q\nnu:.f.iss. i

Deterninine the Absolute fo.c. and fla

The mean value obtained after mry years of observations shor’d bo wsed
for, o and o, (in comactior with oquations (1) und (2)) at the min staiion
so that tho origin of tho coordinatos would coincido as closely as possible
with the polar mpan used in interzaticmal latituds sorviecs. . 1f such valuos::
are laoking, wo my confi.ne om-eelves to the fol.'lorrlng mmnla (5) '

‘fu ‘i (?‘\M’ T ¢’4“-’) “"" v'S (“"uv + "n,../ \ . L (5)

Na 16 ostablished as the moan 1‘rom suificiently lnrgo mn:bors of eim:l-«
tancous determimtions of dif‘raro:ces (<( ~ lf‘). N _ :

A% tho substatton, 4, vhich onters into oquélons (3) and (4), 5 om
pessod in the following forimda-after proper obaomtionn of.‘ ui by tba Bub»
station and X3 by the min statiens. - :

G mremised o g

Two cases shculd bo dieti.ngulohen .mn ostublishiug I‘u‘,x

1) When tho value of ¢, i lmo

: Smoeﬂmmmontsrhenyihmtozeroarekmm(aaaroaultof
obeezvatior.s mds by tho min swation), the value oz Iy is dotarmimd by

Mazof =% whon g 2o T ,m\;'-ﬁ
2) Whnnthevnlueof%iamt g:lvmh .

. In this instamse. <f/ = (F, =M, j=1f RN ST (e)
That 18 %o say, obsorvations of ¢, are distinguishsd from the valuo (-yi)

hy en imvuriable quantity (<f ~Ng), the volue of shick my ks found by tho

main station vith the ald comspondjng vnlues of yi, by using the following
Lormiss

<t -M, = +y.’. o ‘ ©)

8ince the vaima of tae imvariablos have been established, the net of -
two stations deseribass 1) one scries of values for X{ by employing the

«3 -
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gk relativo mothod; and 3) Omo sardes of waluss for the pair (%1, ¥3) by am~
ploying tho asimrthal mothod.

The factors nscesgary for ezact lecation of geographic coordimtes,
Apsy-F ) LA 3A-Ay and Qs &7 “e ) RIS
established (with the aid of knom equations {10)) for auy point on the
earth's surfaso vhon the west longituds, which is relative to tho min sta-
tion, oqmls - :
\4<f=xcas{1‘fy.s//f/{, )
A (X A - »!/c:,:,/\) var o,
'Aw=(yca§/\ - X3 A)g‘lgs‘s‘

Qhaexvations and Instaumants

The program for absolute dotermimtion of latitudes must coutain only
zenith stars singly or in pairs. Only spesial zenith telescopas must bo
used in observations (instrwmnts aimilar z;;jlnne instelled in Groomvich
and Ostersborg or models evggested by me A

' (10)

The sams applias to the relative dotermirations of latitudes. Sinco

in this case obgervations of stars arc condusted nithout resetting tho La-

~ struvent, the desimn of tho inetrumont can bo greatly simplified, A auf=
£iciontly poverful telosocpe, aquipped with en oonlar nlorometer vhich is
£irnly and permanontly attacked to o otone pillar so ttat the ldne of vislon
of the telescope would be vertical, will probably be sufficient for obtain-:
ing relative determimtiona of 1atitudes. The doclination of tho lime of ™
wision should be controlled by sennitive overhead lavels, . It is degirable
o wateh (vith tho aid of opecial apparatus) fir possible gtraing on the -

A1, vontth stars vithin tho xoach of tho telascops should be cbeerved. L

In wy opindon it is elmpler to obtain agimitinl detcrmimtions of the
polar cooriimtes with the hair of the mocromoter eet on Folaris during its. -
aéjustoent. Tho desoriled telascope my 80Xve the porpose, G oo ol
In this oase tha tolescopo ghould bs mounted in suveh a munor as to have .- -
ite 1line of vision set on Polaria, e e P T
. Thus, in order to realise ebaoluto and rolative dotermimtdons of c CR R r
latitucs and asimitbal detorminationa of polar coordinates, it is nscessazry .. ...
1o pomnt throe tolssoopss on a firm stone fourdation shaped in the form of a
iom on its apper smrface. Telenwopes deaigmod
firaly atbuched to the western and eastarn sides
rust bo vertdcal.' For 4he tolasedpe S
% 35 neusassary to provide iCX 8 IS ..
satting of the tube, such its vertical sxis. The de-
L pressiou on the surfana of the riller servee for mounting tho third telsscops
" 80 b ite lina of vision would Lo esedod Yo the lorth Star.  The arranges
ment of throo telescopas rAsroribed above 13 11lnstrated i tho eoucmtic drave
ghown in Figure 1. :
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Figure 1

Two telsscopes aro mounted on a samo kind of foundation at the sube
gtation. The possibility of setting up a third telescope for sbsoluto '
observuiions, vhich can bo transported from tho main station for tomporary
contrel observations, is foroseen. In tho sboencs of tils tolescope, its .
ploce 1s occupied by & counterveight., -

The oonlar micrometors of the above~-mentdonsd tolascopes ¢an be repliaced
-easily with oither moveabls or fixed adapters for shotographie plates. The
dlamster of the object loms of the above-~mentiorsd teloscopes mst bo at.
least 150 mm, : R RITAIEY

On the tmais of the above systom for an indeperdent Soviat latitude
sarvics, the basic equipmont corsists of & pavililon with a meesive etona’ ‘
pillar tc. shich thvee 6- to 7-inch tolescopes are sooured at ths main station:
and & sindlar pavillion with two teloscopes at the substation. A

In conclusion; I wonld like to draw attention to the following, ' I€ 1t . -
wiil beipossible to imstall o teloscope for detormining the relative locations:

. of alatitude so acouretely the My will bocome o suffisientdy imvariavie’
quantity, the newd for a regulsar determination of absoluts locations of a'- -
latitude will then bo olinimeted, It mill oxly be nevaszary o dp this i
periodically, and then orly to chack the porition of Mae ool e

In the avont that thers ar: two main afnt’.ons,‘ the eenveréion i‘rom a8
fixod polo of cme station £o that of the othor station 33 domo with the aid. |
of simpls formilas, ' : K R S

lst us dosigmto the poliar coordimtes obtained at theso stations as ' :
(%, ) and x? ,y') rcspootivuly. Lot us asswro that &5 & result of simsle - Y
tureoua obgarvations mude by a third etation (< ,) w ', reduced tn the nearast, i
fiotiticus meridians, the following hms boen obtainad for longitudes. equiv- =~
alent to 0,90, 190, and 2700, §ad aa) av,8. 4%k . .
By introduodng symbole x - " EA. g -gaby, 8¢-ap, 8Ay AN,
: u will u::ﬁdn the following nansesary formulsa for comveredhm. fipm e pule

plus signs euployod vhon oz
virvs signs omployoed whon — 180°

plas cigns employed vhen a0
nims silgns employed whan 2700
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